Summary: Subjects living in the endemic area of Posavina round Slavonski Brod have a significantly greater incidence of proteinuria (13.6%) than those living under the same conditions in the area where endemic nephropathy has not been observed (5.5%). Following determination of the grade and type of proteinuria, Physiologie proteinuria was.founä in 36% of subjects from the endemic area. In nonphysiologic proteinuria the incidence of tubular proteinuria was 41%. A slight selective glomerular proteinuria was found in 51%, and other types of proteinuria in 8% of subjects. Tubular proteinuria was significantly higher in the endemic area than in the control area. The subjects with tubular proteinuria from the endemic area excrete significantly greater amounts of ß^microglobulin and light immunoglobulin chains.
Introduction
and Kohlbara and in the border areas of Kosovo and Endemic nephropathy is a chronic disease of still in-Macedonia). sufficiently known aetiology. It has been recorded in It has also been recorded in some parts of Bulgarin some parts of Yugoslavia (the area of Posavina, west and Rumania (1) . The investigations carried out so of Slavonski Brod, Podrinje, along the rivers Morava far suggest that endemic nephropathy is quite possi-bly a primary disease of thc kidney tubules involving secondary reaction of the interstitial tissue. However, specific diagnostic methods, especially for the early stages of endemic nephropathy when proteinuria is still low are not available. The detection of tubular proteinuria in suspect patients and risk groups living in various endemic areas would be diagnostically useful (2) . The aim of this vvork was to establish the grade of proteinuria and recognize its characteristics in the population living in the area with proved endemic nephropathy. The data obtained were compared with those obtained in the investigation of the control rural area where no cases of endemic nephropathy have been registered.
Materials and Methods
The grade and type of proteinuria were investigated in 269 subjects of both sexes aged 17 to 78 years living in the area of endemic nephropathy (Kan&a and Bebrina). The examinees were selected after screening thc total population by testing the first morning urine with sulphosalicylic acid. The positive proteinuria by the sulphosalicylic acid lest was a criterion for inclusion in this study. For purposes of comparison, 25 inhabitants from the village Klakar, where no case of endemic nephropathy has been observed so far, were taken äs controls.
The grade of proteinuria was determined with the biuret method (3) in the first morning urine. Protein Separation was performed in all samples by electrophoresis on cellulose acetate membranes in 0.4 mol/1 tris-glycine buffer, pH 9.5, ionic strength 0.03, at 240 V for 3 hours, and 30 minutes (4). The separated proteins were identified after staining by comparison with an atlas of Standard electrophoretograms. Special globulin fractions, which could not have been recognized by this procedure, were identified by urine immunoelectrophoresis using specific antisera to human free immunoglobulin light chains and antisera to human IgG fragments.
The type of proteinuria was determined by employing the following criteria:
l. Physiologie proteinuria:
. Selcctive glomerular proteinuria:
3. Nonselective glomerular proteinuria:
4. Tubular proteinuria:
5. Mixed tubular-glomerular proteinuria:
Total protein concentration in the urine less than 0.2 g/Ipredominantly albumin with traces of transferrin.
Total protein concentration in the urine higher than 0.2 g/l, and albumin and transferrin identified by multifractioning.
Total protein concentration in the urine greater than 0.2 g/l, and proteins of molecular mass greater than 100000 daltons are identified by multifractioning along with albumin and transferrin.
Proteins of low molecular mass are in the globulin area (ß 2 -microglobulin, lysozyme, retinol binding protein, insulin, parathyrin; albumin is excreted in physiologic amounts.
In addition to low molecular mass proteins, other globulins are preseiit.
Results
Results obtained in the investigation of the grade and type of proteinuria in the endemic area round Slavonski Brod and in the control area are presented in table 1.
• r Tab. 1. Grade and type of proteinuria in the endemic nephropathy and control arca. Screening of the total population ffom this area with the sulphosalicylic acid test revealed proteinuria in 269 examinees (13.6%). Fbllowing the quantitative determination of proteins with the biuret method, and determination of the type of proteinüria, physiologic proteinuria was found in 96 examinees (36%), whereas orie of the nonphysiologic types of proteinuria (64%) was observed in the remaining 173 subjects. Among nonphysiologic proteinurias, tubular proteinuria was observed in 70 examinees (41%). The characteristics of the electrophoretogram in subjects with tubular proteinuria in the endemic area were: a normal or slightly increased albumin, and a pfonounced ß 2 -microglobulin fraction. A diffuse protein fraction between ß-and -globulin was found in 25 urine specimens. Immunoelectrophoresis of these urine samples with specific antisera showed that light immunoglobulin chains were excreted in these subjects. Slightly pronounced selective glomerular proteinuria was observed in 90 (52%) examinees. Only 6 examinees (3.4%) from the endemic area revealed nonselective glomerular proteinuria, and there were only 7 subjects (4%) with mixed proteinuria.
In contrast, in the control area (Klakar), proteiriuria determined with the sulphosalicylic acid test was significantly lower (5.5%). Physiologic proteinuria was observed in 18 examinees. Tubular proteinuria was observed in 3 persons, and selective glomerular proteinuria was found in only 4 Subjekts.
Discussion
In previous work, we have already investigated the same populations for proteinuria, using the procedure of immunoelectrophoresis with complete antihuman sera. This work showd a greater incidence of tubular proteinuria (2, 5) . Similar results were obtained by Hall and coworkers (6) in the endemic area of Bosnia (Bjeljina). In contrast, Bruckner and coworkers (7) found a greater frequency of mixed proteinuria, but less tubular proteinuria in the endemic population in Rumania, Puchlev and coworkers (8) using electrophoresis of the urine with complete antihuman sera observed low molecular mass proteins, but also proteins of high molecular mass in their endemic area. Determination of the grade and type of proteinuria is certainly a valuable laboratory test in detecting and proving endemic nephropathy, on the assumption that the findiftg of tubular proteinuria is an early sign of the kidney response to a so far unknown agent of endemic nephropathy.
The fact that the proteins of low molecular mass, such äs ß2-microglobulin, are found in subjects with a slightly pronounced proteinuria (0.2 g/l) indicated that the procedure of electrophoresis of native urine on cellulose acetate membranes represents a sufficiently sensitive method. Likewise, traces of the fragments of immunoglobulin can be recognized with the same procedure. By immunoelectrophoresis they are further identified äs light immunoglobulin chains. The clinical and epidemiological significance of this finding remains open.
